Abstract: Checkered Keelback, Xenochrophis piscator, was found to inhabit aquatic, semi-aquatic, terrestrial and fossorial habitats. The average body weight of Checkered Keelback was 233 ± 107.25 g. The average weight of the consumed food by each animal was 10.28 ± 6.78 g, which was 4.41% of their body weight. A total of 23 food items were found in the stomachs of 40 snakes. All the food items were animal food, but three categories of accidental food items were found in the stomachs. Based on food contents the snake fed mainly on arthropods (56.52%), fish (26.80%) and amphibians (17.39%). The consumption of food varied seasonally, being much less in winter compared to summer and rainy seasons but the per cent frequency of occurrence of insects in relation to the total number of food items was more or less the same in all seasons. Insects belonged to 14 families under seven orders, mostly harmful to agriculture, fish ponds, gardens and human residences.
INTRODUCTION
Checkered Keelback, Xenochrophis piscator, or locally known as Dhora sap is found in or near freshwater lakes or rivers. It plays an important role in the ecosystem by feeding on a variety of invertebrate and small vertebrate animals and thus controls the ecological balance (Rao and Cherian 1940) . The snake feeds mainly on small fishes and water frogs. They are economically important as major predators of insects (Wadeker 1963) and they consume mainly invertebrates (Pough et al. 2001) . Due to habitat destruction and food scarcity the population is declining day by day (Sanil and Andrews 1995) . McCann (1933) reported that insects damage the paddy crop and hence the snake should be considered as natural controlling agents of insects harmful to agriculture. Orthopteran species were available food items of Checkered Keelback during the major part of the year (Issac and Rege 1975) . The snakes consumed large amount of nymphs of grasshoppers in the rice field and thus acted as one of the natural controlling agents of rice grasshoppers and they prey during day and night.
Some works have been conducted on food habits of Checkered Keelback in different countries including Bangladesh by Wadekar (1963) , Khan (1973) , Dutta *Author for correspondence: E-mail : drlokmanhossain@yahoo.com (1976) , Fugler (1982) , Daniel (1983) , Joshee (1986) , Raj et al. (2005) , Ahsan (1983) . The present study deals with the seasonal variation of the food habits of Checkered Keelback. This study has been an attempt to determine the food habits and habitat. The findings will help the researchers to assess the contribution of the species to maintain ecological balance.
MATERIAL AND METHODS
A total of 40 Checkered Keelback was collected from the natural habitats to assess the qualitative and quantitative information on their food habits. The specimens were captured mainly at midnight from fish ponds, canals, open fields, agriculture fields, and were anesthetized instantly for measuring their total body weight. The stomachs of the snakes were dissected out in the field with food contents and then preserved in airtight container. The consumed food was separated item wise by incising the stomachs longitudinally and preserved separately. A solution of 5% formalin and 1% glycerin was used as preservative. The stomach contents were weighed and examined under binocular microscope for qualitative analysis of food items. The stomach contents of each individual were categorized into groups: (a) animals up to species level and (b) accidental particles. Identification was made by consulting books, guides (Daniel 1983 , Borror and Delong 1981 , Imms 1965 ) and relevant specialists. Stomach contents of individual snakes were analyzed as quantitative according to Hartley (1948) .
Food consumption was calculated month-wise and subsequently seasonwise and converted to percentage in relation to body weight. Regression analysis was made between body weight and consumed food and also made Chi-square test was done for seasonal difference. The monthly food consumption was also studied in all the three seasons throughout the study period to ascertain the seasonal difference. Frequency of occurrence of food items was recorded. For convenience, the study period was divided into three seasons: Summer (MarchJune), Monsoon (July-October) and Winter (November-February). Of the snakes, 9 specimens were captured in summer, 18 in monsoon and 13 in winter seasons. The frequency of every food item was transformed into percent frequency of occurrence in two ways: firstly, calculation was made in relation to total number of food items found in the total number of stomachs and secondly, in relation to the total amount of food contents found in the stomachs studied.
The stomach contents were analyzed through qualitative and quantitative methods. At least two stomachs were collected in each month and separated the consumed food items for the study of food preferences.
RESULTS AND DISCUSSION
In the present study the Checkered Keelback was found to inhabit aquatic, semi-aquatic, terrestrial and fosorial, burrial habitats i.e., fish ponds, derelict ponds, ditches, canals, streams, marshy areas, paddy fields, along with decomposed aquatic weeds, bank of waterbodies, along the road sides towards the nearest sources of water. The findings on food habits are as follows-A total of 23 food items were identified in the 40 stomach contents. The snake has been identified as carnivore as because all the food items found in the stomach contents were aquatic, semi-aquatic and terrestrial animals and animal fragments ( Table 1 ). The major food items were insects (56.52%), fish (26.08%) and amphibians (17.39%). Insects seem to be the major portion of their diet. Daniel (1993) stated that the snakes preferred animal foods i.e., it fed on adult frogs, fish, insect in nature. Khan (1992) mentioned that Checkered Keelback mainly feeds on frogs and toads. They are active both day and night and feeds on fish, frogs, occationally rodents, birds, tadepole and aquatic insects (Ahsan 1983).
Body weight of 40 snakes weighing 60 to 620 g (average 233 ± 107.24 g), were studied and found that the average weight of the consumed food of each snake was 10.28 ± 6.78 g. The amount of food in the stomach collected in different months of the year showed that the consumption was much lower during winter months, than the rainy and summer months (Figs 2 and 3 ).
The weight of consumed food was much lower during winter months (6.4 ± 2.63g) and that was 2.41% in relation to average body weight. Of the total 23 food items were indentified among which 100% were as animal foods. Arthropods constituted 49.81% of the food. Other than insects, small fishes, small amphibians and other accidental foods were found in their stomachs which covered 50.19% (Table 1 ).
The consumption of insects by the snakes was very high throughout the year (Fig. 1 ). Insects were found in each of the 40 stomach contents. The amount of food items found in each stomach varied from 0.1 to 23 g (mean was 10.28 ± 6.78 g). The mean weight of dissected snakes was 233 ± 107.24 g (range 60 and 620 g).
The food consumption was 4.41% in relation to mean body weight of the dissected snakes. The highest frequency of food items were grasshopper, Melanoplus differntialis (8.74%) and the least consumed food item was Climbing perch (0.35%). Insects was found almost in all the stomachs (n = 36) and only o1stomach contained the climbing perch (Table 1) . During the summer, 9 stomachs were analyzed and identified 13 food items. The weight of stomach contents was 141.9 g and the mean weight of the snakes was 242.22 ± 54.83 g. Of the food items, grasshopper was common and found in 09 (100%) stomachs and tadepole was in 4 (25%) stomachs. The food consumption varied from 1.3 to 23 g (mean 15.77 ± 6.73 g). This consumption was 6.51% in relation to the mean body weight. In the monsoon, 18 stomachs were analyzed and identified 16 food items. The weight of stomach contents was 186.4 g and the mean weight of the snake was 238.05 ± 13.78 g. Of the food items, Melanoplus differntialis was common and found in all the stomach contents. The least number of food items was fishes and frogs that were found only in 5 (27.78%) stomachs. The food consumption varied from 0.10 to 21.5 g (mean was 10.36 ± 7.13 g). This consumption was 4.35% in relation to the mean weight of Checkered Keelback snake (Table 2) 
Seasonal variation of food consumption Food consumption (g)
In winter, 07 food items were identified from 13 stomach contents. The weight of stomach contents was 83.20 g and the mean weight of the snakes was 219.61 ± 102.38 g. Of the food items Melanoplus sp. was common and found in 11 (84.61%) stomachs. The food consumption varied from 0.2 to 9.0 g (mean 6.4 ± 2.63 g). The food consumption was 2.91% in relation to the mean body weight of the snake. There was no significant difference of food consumption in different seasons of the year (χ 2 = 38.52, df = 2 and p < 0.05, Table 2 ). On the basis of the analysis of stomach contents it was found that the most preferred food items were grasshopper, beetles, water creeping bugs, spiders, butterflies, frogs, small fishes (Table 1) .
Insects were represented by Orthoptera, Hemiptera, Coloeptera, Lepidoptera and Odonata. These 5 orders of arthropods were almost common in the food contents throughout the year (Fig. 4) . Among orthropteran grasshopper, Melanoplus differntialis was found throughout the year. Order Hemiptera was represented by the creeping water bug, Pelocoris femoratus found only in 15 stomachs (Table 1) . Checkered Keelback is a common species of non-venomous snake found in Asia. In the present study almost all the specimens were collected from aquatic and semi-aquatic habitats like lowland ponds, streams and ditches in cultivated fields. They are occasionally found in upland basins. Checkered Keelback needs a moist environment to prevent its highly sensitive skin from drying out and they live in ditches along the road side, streams and in stagnant water of the paddy fields. The snake is mainly aquatic, inhabiting mostly freshwater wetlands but uncommon in forested areas and coastal regions (Fugler 1982) . It is mostly solitary and mainly nocturnal; inhabiting holes and bushes near permanent water courses and pools (Dutta and Mohanty 1976) .
It was found that the snake as animal feeders and fed on invertebrate and small vertebrate animals. Of the stomach contents insects constituted 34.30% which represented six orders (Table 1 ). In the present study it was found that the average food consumption of the species was 10.28 ± 6.78 g that was 4.41% of the body weight whereas Raj (2005) mentioned that insect food constituted (73.1%) of the foods of Checkered Keelback. McCann (1933) reported that the non-poisonous snakes should be considered as natural controlling agents of animals harmful to agriculture. Orthopteran species were more or less regular food items. Rao and Cherian (1940) noted that Checkered Keelback attacked the nymphs of grasshoppers in the rice field and thus acted as one of the natural controlling agents of rice grasshoppers. Issac and Rege (1975) reported that Checkered Keelback feed on Colepterans and found in the stomachs throughout the year. Hemipteran were found in all the three seasons of the year and was maximum in the month of June and December (Wadekar 1963).
It is seemed that Coleoptera was one of the most preferred food items of the snake. Fugler (1982) stated that coleopterans were found in the stomach of Checkered Keelback. In the present study it was observed that the snake consumed a climbing perch, Anabus testudinus, that is a good agreement with the findings of Joshee (1986) , Issac and Rege (1975) . Young bull frog was found in the diet of snales (Wadekar 1963) . Tadpoles of Bufo and Rana sp. were noted by Issac and Rege (1975) and Joshee (1986) in the stomachs of snakes.
Earlier studies reported that the consumption of food varied seasonally, being much less in winter than in summer and in monsoon. This finding is good agreement with the present study, but the per cent frequency occurrence of insects in relation to the total number of foods was more or less the same in all seasons. At the end of winter, consumption was much higher than during the rest of winter. Of the food contents of 40 stomachs insects belonged to 15 family and 6 orders, most of which are harmful to agriculture, forestry, gardens and houses. Raj et al. (2005) found that non-poisonous snakes are primarily relied upon coleopteran, hemiptera, mollusca, Checkered Keelback mostly depended upon orthoptera. Most of those insects are notorious agricultural pests. Therefore, the findings of the study strongly support the beneficial role in agro-ecosystem. Checkered Keelback feeds on a great variety of insects, young frogs. Vegetable matter and several odd objects were recorded from its stomach and Khan (1973) also made similar reports.
